Quantification of non-transferrin-bound iron in the presence of unsaturated transferrin.
Non-transferrin-bound iron (NTBI) has been reported to be associated with several clinical states such as thalassemia, hemochromatosis, and in patients receiving chemotherapy. We have investigated a number of ligands as potential alternatives to nitrilotriacetic acid (NTA) to capture NTBI without chelating transferrin- or ferritin-bound iron in plasma. We have established, however, that NTA is the optimal ligand to chelate the different forms of NTBI present in sera and can be adopted for utilization in the NTBI assay. NTA (80 mM) removes all forms of NTBI, while only mobilizing a small fraction of the iron bound to both transferrin and ferritin. We have compared three different detection systems for the quantification of NTA-chelated NTBI: the established HPLC-based method, a simple colorimetric method, and a method based on inductive conductiometric plasma spectroscopy. The sensitivity and reproductibility of the colorimetric method were acceptable compared with the other two methods and would be more convenient as a routine laboratory screening assay for NTBI. However, the limitations of this method are such that it can only be utilized in situations where desferrioxamine is not used and when transferrin saturation levels are close to 100%. Only the HPLC-based method is applicable for patients receiving (desferrioxamine) chelation therapy. In some diseases such as hemochromatosis, transferrin may be incompletely saturated. In such cases, to avoid in vitro donation of iron onto the vacant sites of transferrin, sodium-tris-carbonatocobaltate(III) can be added to block the free iron binding sites on transferrin. If this step is not taken, there may be an underestimation of NTBI values.